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(54) INTERNAL DISCHARGE CIRCUIT USING 
SEMICONDUCTOR SWITCH ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an internal 
discharge circuit using a semiconductor switch 
element capable of securing safeness of an 
electrical treatment device by an Internal discharge 
capability even in a case where the semiconductor 
switch becomes uncontrollable for some reason or 
other. 

SOLUTION: An internal discharge circuit 147 is 
composed of a transformer 103, its primary side 
area 101, its secondary side area 102, an internal 
discharge resistor 141 a semiconductor switch 
element 133, and in the secondary side area 102, a 
safety securing resistor 140 for automatically 
putting the semiconductor switch element 133 in an 
energized state is connected between the positive 
pole of an electricaJ energy accumulation section 
142 and 1he gate of the semiconductor switch 



element 133 by accumulated electrical energy. 
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i tmm 1 3 Mwmm* $> mmm^x**mwx a >y 

^%f^WmXZ-th Z b tZi K) . ««x*;l^-# 
BKBfciWItSftrt: ■ WRx*/l^-fc . ffiBtftx*/!"? 

7,a >>>+m^mmm-b<rmz. «k«jrx*;^- 

8R8WtlII&. 

[ Mim 2 ] If *il 1 £fB»W£ttx A >y 

fcSrftSte 4 'yf-^^fflV^^ScmE 

ft. 

[HWcE3 ] MSMcfEtfcWSft^ -y^-^Sr 

£lrfE^«*x-f y*-fc:£aU mlBh^yxcy)-^ 
ateSEft-SlEifEtfiHBr Sftfc b £ fc«£-r*a»«3jfc: 
J^Tifc-fSWESrJBBIrU miBS^ttWfifefflJSfiifcJt 
^ y t - r y £• & i a tit: Z b £ 

fyfBZ&flBMigte , Hulfi h 5 y x<o tt«o-SB<7) 

■y -?-»i^)$[J«^ CSBRS ft, 

-7^*^)^z«^tCfi^$ft. 

fE¥#tt;M -y^^colSZSKHF-tofBH;, 3^ 
*«»ll*ftfci h ^SH^ffl 



ctt*ii5] if*JS2~4<ov^-rft*Hcie«<7)##«! 
mLfzzbzmmb-t&^mfoX'i y+mttm^tzft 

IK&IEIlIft. 

m^tz MKWWBtimz & v it , 

'yf-s^^ft-eft^sij^ffi^t^ra^. fr 

[«*«7 ] 6 tclE«t<o¥##;xW y 

twralC -?-ft^ft<7)*»flsX>f vtt?<r>ffl&Mb 
o# &«IEt-|.^«fflIEfflSfii2r^ft*ft»^U? , -c^ 

mwzft&ttmmmz&^x , 

fjiE^«*x-< ■yf-*^cy)$ij«^h^r H it. as-aa 

^tt««ffljata:*-tft-pft«« l^; k Sr^t-ri. 

[ imm 9 3 if aRji 1 - sco^-ftifrizMmo^mft 
v^m^^tzftmmmmz^x . 

im.Y-YWMK-JY'yVV** ( IGBT) £#J 

jj^^y- n x-h <o . MiE*mx *^-wmmcD-x 
cvmm&iEmvi) zzbtmib-tz ^#*x >r >y *■* 

[ it^ii 1 0 3 msm 1 - 8 co v ^-r ft*HciE«^^* 

K^^7°N^MOSFET&fjfE*«#:X^ -yf-^Ffc 
LTJHV\ «fE»-*F56*HW >X'f>*) , MIE^~ffi 
WV-XT-'J)0s fJlE$W^*^'-hT-J>0, fJfE 

m%^*>v*'~wm<n--ti(F>-mmi?wmx'h&z b * 
i w*ifl 1 1 3 men 1 ~ 8 <r> x ^tiMzimmm 

J^-fTPSMOSFET^fJfE^#:X^ •yf-*^k 

?tfV-XX'& 0 , fjlE$'J«^^'y- h •£'£> 0 . fjfE 
«»X*7l.^-*fl(a5<0-^<0«ffi*«fiffiT*>& Z b £ 
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[ tmm 1 2 ] m& i - 1 1 w-rturizimn* 

[00 0 1] 

^srfflv^rtiRikmiiiiwcisBi^ rat, mmmzBWt 

[0002] 

[fie****] 't-«Kj£«as#te*ivvt. 

<5o j; a ^mmw^s^Bi^ mmE^mw^x^m. 
sifjwt; * mix. ^^tt *• «. nm^ i 

ktlXStz. f^l^Mt LT, *mfcXA >y*« 

[0003] vxf\ mkcommfi&mwiz&»&*m 

[ 0 0 0 4 ] H7(S. &*om^lW6^B^fc(t&¥ 

itm-thtz^crjwmmxhh , muz&^x. 

XA -yf-2 0 Hi, 7Onrnt7t2 0 2*»A>CD*J 

0 313^0. mm±tzimm®fttfMmzti&. *i 

X s 1S«E«11SIX*;^- SSflW-S fctfXOfcSlx* 

0 1 <0|BJ{=. ^»mfti2 0 5*«»ASnTiS 0 , * 
Sifted .yf2 0 lfcSaBKJBte'TS^kt.kO. 1*135 

&mm2 o 5 s-^-lt , &tm? 2 0 sMta&Faax 

[00 0 5] 

rn-fe -ytt2 0 2frb<nw»mmzz. y)mmtitz^m 

fax A •v1-%W)n>20 3t,zZ.~>XfthtlXSi y ) . Z\COfz 

mw.x >fvf2oi couwfiT^mzts: h t , ¥*sftx 



^yf201 iiiSffi^® k & 0 , Z5&x.*}V*-mm 

2 0 4^zwm^tif^^u^-im^mm^ti^\ x 
ot, mknwmmmmz&v&imftxA >y^-£ 

m v m i*ia5jk« niBfc ct & rtas»«firiSTii , & 
mtxbto mm&*> & k ^ a 3&mzn~?&fimfi. 

[0006] *mUi. mfie^*coSffi^P^ll^t-^^ 

& *^jsht-^#*x >f -y mvmti^mKymizM 

■otz^zt5^Xh. ftfft&mX'Z&ZbizX*). 

mmmw^^'&.^'mkX'^h^mwxA v+mtt 
m\vztomwm*w&ti> - 1 2r swk -t* . 

[0007] 

«EHHi, mffl®m^<vmmm^x*mftxA > y j-m 

=?£mMtf.mz-t?> >! k iz X 0 . «»x*;udf-*«a5 
£#S§ft.>tm3a,X*/Mf-£\ HufS^x^^df'-g 

?t<?>mzmmLtzft®mm&mz* onm^^^mw 
xa *v&%i-*^tzftmmmmzii\^x . mm% 

«^w»j«sH^-k<?)iat:, frte«six*7^-»»i5<o 
tx\ m&^*/i-¥-wmM<nftmmmzft 0 mz, m 

h frcoiJfMT^mfax A -y f^«*cpBrit=ar««*=PB 

«^x*^df-»BW|Jt*Blsnfe«»x^;^-*rt 
[0008] lf*H2Etg^^X^ •y^-H^-Srffl^ 

>f .y f-*^ £• tt8«-r s ~ e ftfi u . 

tx\ b 7 yxzmtL&mmmmztifzt z iz^-t 
[0009] m&m39m<D¥mwxA vi-m^zm^ 

m^zmw^&tzfrconxzm^mtkxA ? nzmm 
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[0010] H»*Ji4iE«tC0^m»*X>f «y**?-S:ffll> 
$ fi/sS&ZOJgHE i y x ?A V CD r y 

-wimzftix. 4 -yy-mi-^mm^ 

tt&mzti, mis h 5 ncoffi«o^T 

&m-(o%w£vxi—y't is- vcotj—v t . mrie 

[ooin M&sssna^vftM y+m=Fzm^ 
- <kmmm * mm mm ttzztx. iBimmmnzm- s 

WE* 1 , &&cox4 v+m?&ik<?)fflBEZm&.Ltemb 
[0012] ll«3S6iea«0^»«:X^ ■/"HfrFSrfflV* 

[0013] ii*iR7fs«^^x^ >y?-m=?£m^ 
mzi^tcomz. zn^tKsvmfoxj *? 
%n?timnLtzzbx\ mnzti&iswzt&pm* 
[ooi4] ai#«8ietttf>¥3*tt*>r 

¥z£&xy yf^FtfDWfWf fcWlBfc, Mll« 

Ramizm-hmmifi&n.nxj -y^-m^^m^ 
brnttzmt**) , *^Eujnsni>s«E&«-^#:x 

[0015] smmnmo^mfa^ v*m=?*m^ 
fz^mmmm. mm?- bm>w x-y hyy^x 



9 ( i gbt) zm§i¥mwA4 ^ffft vxm^K 
msm-m^w? u y *t*> o , diubiszjs^x 5 -y 
?T'#> 0 , friBfM»4B^y- h xh <o , miam^x* 

/l^-gWgBO— ^romflij&ijEffi-Cft S £ k T\ *° 
-5h5yy^^WiilE^tt, yN°V-MOSFETc7) 

mmxj v+yfTm&wm-om? (igbt)^ 

[0016] ff^lll OIBId^^tt^ 'y^SH^ffl 
V^WgPK*HIS§«. K^-frNSMOSFET&fflE 

*mwxj >y^m=Ft txm^K mm-mwvu^ 
tfy-bx*$> *) , friB«^;x^^df-#m^o-^ro* 

AS^iEffi-CibSikT', KMrNlMOSFET** 
##:x>f 7f«ft LTffifltt-S -Ik 
[0017] 1 1 imn^mfaAJ y f-*^ Sffl 

V^nffiimaiMdt. J^^/PlMOSFET^mlS 

*m#x>f vrt&t txm^K iies-ffiwb'n 

h T'*> 0 . MIB«mx^;Pdf'-SagPO-^r^l: 
ffij^ftST** - tX\ J^^f/PIMOSFET^ 

[0018] l 2i3tt^*»Wi6SSSiE<i. it* 
Jll-l 1 cr>\ ^-ttiMzWMcD^mftX A -/ f-*^ 

<*#) ^m^x^/^'-aj^^fc^^^^Kmni 

Kk, «mx^;^-S«g|5k- «mx^;l/df-#mg|! 
'W)ftm£fi : 35Em®l&k. ^-r^ClkT', IMx* 

X t , ^St^T'S S i k C«k 0 , 
[00 1 9] 

MSr#.^L^*^PWcira^-i>, 01 {is *WMZ 

im^mvtxA -y^-m^im^tznmwMM^i^. 
wxh&, 

[ 0 0 2 0 ] 01 tcfcvvt , ^mmmmcomm^m 
mucommt. m%^>v^~mnm 142k. -eo^s 
isnift 145k, sis.x^df-^sp 1 4 2^.co^m 

±-TS r-f H 1 4 3 , 1 4 4 , (j£#) 
>"?^&4^4?tft^ha5»«[3» 14 6, ftiStSo 

ft«08Sl 4 7&tfS„ *||*6^!S^#«cX^ -y 
^« J F*fflV^|*iiI&«EI»14 7{i, h yyxi 0 3 
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t , zco-xmrnm iou, z<x«i^ 1 o 2 1 , ¥ 

-^m- 1 3 3 ft, «mx^;l.dr- 

wm.Uco--H<7yVM (IE®) fc, ^frx-f .yf-*^<o 

1 4 1 2:J«SLT^6. -etT, ^^-^flijffii^l 0 2 
14, ««^^i:Mx*/l^-(c4D, 
X-f -y^m^l 3 3S:2»jlt«c«tTS^^^1tW« 
ffljgfil 1 4 0**, ^Mx*^'-!^ 1 4 2C0--HC0 

mm (jes) t, ^2»*x^ 3 3w$ij»sst 

[00 2 1 ] <^tc: . rt^miUSS l 4 7 cDf¥ffl&flj££ 

o -<xmm® 10111 j; 0 izm 

tfiffil 0 5iayf>tl 0 4 fcSrtf-tT, NPN^S' 
^■K-^h^yyXj' 1 0 8c7)<-Xtctg^$ix. NP 
N^^-7t>5yyA^ 1 0 8^-X>lS y? 

(4, Sfiil oes^tTJgaSfi^jStfiJBTGNDt 
1 08<7)aU73lL Still 073rtf-LT, JrxMTP 

imosfeti 1 o<vy-hizmmzti, J?4TP 

IMO SFET1 1 Ocr>y~b fcy-X(4, ffitiil 0 9 
3: tf- L T SM»i>o V -x JilKBSB^- V D D (ctg$g£ 
tlX^Z. J^^f7PiMOSFET110<Ob' 

vav\l jT-m-ki i 1 cory-nc^six, ^ 

-f Kl 1 1C0#V— Ht4, K^^/NIMOSFE 
T 1 1 y&Xf b 5 yx 1 0 3 CD— nco 

Hfrfl 2 7al;«f«E$<xTU&. K^^TNIM 
OSFET1 1 4C0y-hhV-X(±, jftai 1 3£tf" 
t-Tfgfi$ft^o y-X(4tiffiS7G N D (Ctg^$ftT 
V>4. ±fc, ftlJP«-fA7J*^NJ4, ;«K^^(7NI 
MOSFET1 1 4^'-M:gSl 1 2^^UT«0! 
£ftTV^ 0 flJWt^ATJffi^NLte, M?lJ«^ 

SftfcSfiU 1 7>3yfytl 1 6bZirLX. NP 
NAW^-7h7yy'X^l 2 OCD^-AlzmWiZtl. 
NPNJUtf— -5 h^Vi-o*.? 1 2 >y 
?(4, SKI 18£ttLT*«S*i*»ox5.y*(±«fl6 
SB^GNDCffiKS^L-CV^. NPNA-fi|?-5 
f7>y'X^ 1 2 0<93W:?J4, ffifiti 1 9ZftL 
X. J^^frPiMOSFET122«y-Ntfl§ 
ft, I^J^^7PlMOSFET122W-l>V 
-x(4. Still 2 lSr^LT«SKS<x*»oy-^{±«jB 
S^VDDictgf^ftTV^,, ifc, J^'frPSMO 
SFET1 22cOHW:x»4, 3f — H 1 2 3cDT7 
-F£t£l£§ft, F 1 2 30>j5rV— Ktt, K ^ 

4 7NIMOSFET1 2 6<0KH>'&Vb5^1 
0 3cD-ft^£tgcDffi^ 1 2 7 dfcSMfcSftf^S. * 
it, K^47NlMOSFET 1 2 b<F>7—bb V-X 

(4, ski 2 5£ftixmmztifr^v-xim®^ 

GNDfc»R3*lTV*&. 4fc. $iJMl^A7»P 
(4, ;»K^-f7NlMOSFET12 6<0y-K:fi 



Stl 24S:rt-LT8H£$*VC^S. 4fc, h5^X10 
3 2 7b, 1 27cll -fey*- 
? 3 5K«gg$ft, $^tC-fey^-^ /ri 3 5 
iitWf v D D yfyt 1 1 5£tf- 

[0022] -&fflKH« 1 0 2 (4 , XoiZ 

mtfLZtix^i. ~dtmtmi o 2t4, h^yxio3 

CO -<X*S HO-ffiC0ffi^ 1 2 7 e (C , ( m-CO ) jt« 

CO) ^^E^x^-^W^-H 1 2 9CD7V-F#. S 
Kl 3 2£^LT, ^aftt^U yfUfl 3 3<9(M«lig 

( y— h ) wmzti. r&mi&eoimnm?! 2 

7 f *i^#fi|cX-f >y f-ff?-? 1 3 3 COmrSffiT- ( X S -y 
*) (C&MSft, (£3?)) J|«E7it- 7A*-Y 
1 2 9cory-Ht, ^m»*^-f y^^l 3 3com~ 

(xs -y^) bcomiz, ayfyti 3 1*^ ssg 

£ft-0^ 0 $^>tC, t^X^K'-fMl 4 2COI 
mb. tmfaAJ -y^-?l 3 3^>y-hktfDBIfc:, s 

[0023] • 0»<iO«l6iOi»BJS:OTt 

P"3»2R«®»<0-»:fi81S« 1 0 U4. SiJPfi-^^ 

jj £ ftffik9Mm>-<xmim 1 0 2 tgptt-s . $ $> 
iz, b v yx 1 0 360— wm&wc^h'^mm^in. 

[0024] rt&Jft€®&<0-&fflS« 1 0 2{4,(^a5 

JWtniB-<J:l«fS« 1 0 i*^ffi^$ti^«7j*^(t. 

ifimztitik Ztzfttkt&MmWJUz iottfSi 
ESritBWS. ^tT. -^flWfi«l 0 1 <i 
fe«^*«ffC, •y^-^l 3 3(=i61Ka 

SSSco^iit/cJijIttfT^ffa. ^*E1»1 4 5(4, r-f 
*-K14 3, 14 4 Sr^>LT, «Stx^;l^^-#ltiB 
1 4 2^c05E«&tr^ . 9M1&X®9& 1 4 6 l±mMWW 

[ 0 0 2 5 ] 3 £>C #0»Sia5f«^«I^IJiBJ2rWTiC 
IEt\ 3yfVtl04li, iMTS-vbvVisX? \ 

o 8co^— vitv/?— y^-y^coxtr— nr-y r&H 

6. Still 0 5(4, AM^5l7yyX^ 1 0 80^. 
-^«SKMRS*ff^. Still 06(4, ^;K-5h7y 
y'X^108 co<— X^e^rx « y ^ t . 
Still 0 7(4, A'-f^h^yy'Xj' 1 0 8C03U^ 

snmmmzfto . >u x-? bvv s Jx? 1 o 8(4, 

J?-i7PlMOSFETl 1 0 <?>*>/*7 fflWZ'f! 
3, Still 09(4, J^>f7PlMOSFETl 1 OcO 

y-bmmv-xb mmmz-f h . j^otimo 

SFETl 1 0(4, Ky'-jTNlMOSFETl 26? 
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^r-MHIt K^^f7'NfiMO SFET1 2 6 CD? 

-yj-ymewmmJilzZiXhyyx i o 3<7)-&{i 

^SIR^SS? 1 2 7 atfMrf &*JE£ia>f 

TOJ-f K^-(7NlMOSFET126«# 

h y >X 1 0 3 CDffiT 12 7a 
EiOJ5V%«E(C«kO. J^^frPlMOSFETll 
O^ft^mSiaWiSOS-fifrC. j&fiil 1 2(4, K 
9 A 7'NiMO S F ET 1 1 4«0^'- h«8S$"JRR5rtr 
3. Still 1 3(4, K^O'NIMOSFETI 1 4 CD 
^'-hmft£V~Xfc|5]tl:ti[<rf K^-fTNlMO 
SFET114I1 h7>X 1 0 3CD— ^tR^«0lg»g 

ttteSWfcfi 1 ?. 3yfytii5ii b^yxi03 
^^^S«iB«EcO¥flMt&fr5. 3>f>-tl 16 
(4, l 2 

y^7BfcDXt- KT-yTC^-rs. ffifitl 17(4, 
/nM *-7b7> y'X? 1 2 Oca/^x«Sl$TO£:B^ 
Sro. ffifiil 1814. AM^5h5yy'X^l 2 Oca 

jgfiil 1 9(4, 

>UX-y\-y> : Jx9 1 2 OcoaU9?miWMin 
d„ A^-7h7yy'X^ 1 2 0lt J^^fTPlM 
OSFET1 2 2<0*>v'*7*l«l*fi ; 3. Jftfitl 2 1 
(4, J ^-f/PlMOSFETl 2 2 CA y'- F *fir £ 7 
-•XtiaWfirCrf J^^f/PIMOSFETI 2 2 
(4. KfO'NfMOSFETl 1 4 ? ->":* 7B#CDi£ 
jBIK^tCtoT h 7>X 1 0 ifc^SttCOSg? 1 2 

7 d lzmL-?&mi± Z9W\-?Z> . ^ *- F 1 2 3 {4, 
K^^TNIMOSFETI 1 4 ?-y^7l$«Sgf 
W:J;iTh7^ 1 0 3 05— &£$«OS»7-l 2 7 d 
(c%±Tr&mE£fta&F^/^JWJiri>o ifc, 

-frNlMOSFETl 1 4#ilB#th7yXl 0 3cA 
fflf 1 2 7d£B£^£«B«EJ:9Bfvtf«Efc:J;i5, 
J ? A 7PIMO S F E T 1 2 2 % iMffitfffll 

h<r>*ffi<\ WM 124(4, KN7NIMOSFET 
1 2 6<7>^-X«8S6TO£fH. JSSll 2 5(4. 
7NIMOSFET 1 2 6 CA^- F^&£ 7-X t 13)1 
{itC-f-S. KN7NIMOSFET126I4 b5> 
X 1 0 3 </>-&«tt^«8K{ftte1M»£ 3. F 9 >-x 

1 03(4. ^utknwc7)-<m--<xmmcomm. - 

XcDimZftl* gl£E7xt- 1 28(4, 
¥3*flsX>f -yf-SHM 3 3^jE«E(fctel£I&tf>#«L 
t>4t/>5>-X 1 0 3<0iE®^(cJ;-?T Yyyx 1 0 

3 HWSgT 1 2 7 e , 1 2 7 f iai;«^f -6 
HEEOieffitefr 0 . 5Kff7it-^ — Kl 29 
(4, ¥*SfrX^ 1 3 3^ft*Ett*&e»«0« 

tt. tUt/h^yxi oscostjem^tioTF^x 

1 0 3 ttUOSSB 1 1 2 7 e , 1 2 7 f mz$&k 

•tzmmcommmo. ayfyti 3 1(4, ¥#*x 

4 7ftfl 3 3^y-h«E<7)fil^$-t3^^0. £^ 



fcs Efi^LSr^tf, £!&<WH*:X^ vf*FjWI0H8 
ffiSflfc^SWfrX'f -y^*^^fflV^^(C(4, 
ftX4 -y^fR^CA^- F«*ra«(4^0^ £ffiIET"# 
S. ffiJSEl 3 2(4, ¥**X>f 7f*fl 3 3<7)V-h 
1B8E*fSJBB-f 4. ¥&#:X^ -y^fl 3 3(4, X-f -y 
l 3 4 £ ttmWrt h . 3~£tt«l«ffllftta 
1 4 Oti^x^Mf— 4 2CAx*;l^f'-£, 
S?ISrSiJRgLT^*X^ 7fff 1 3 3*>y-H^£ 

arr 4 . ftgflftmjatiL 1 4 1 (4*^*x>f 1 3 

3 wmm 1 , x ^ >y 1 3 4 tfmmvffiizz &z\t 

X\ «Ax*/^-*«ati 4 2*5X*/P* r -fcfflBH- 
4. mMx^Mf-S«g|U4 2(4, RMMKcttffi'ti 
*Svx*;i^- ^3j--h'l4 3*5«J:m 

4 4(4, «M */K-f(WII 1 4 2M»^Wf. &4 

[ 0 0 2 6 1 ace, #is*^HRt;:ffisrt»;BttEiHKo 

1. MWI^P, PL, N, NL£«fcoT*W$-S*£ 

^m»*x>f 7f*fi 33<oy-h*>fej.sfc, stiii 

32MCD1 28, 1 2 9, 1 3 1, 1 3 2&4t/ ; >7>' 
XI 0 3CD~&^f£l 2 7eKl 27 f, 6 m 

i» ( hyy^rmmm M^mmmm, 1 4 0 tc 

Jt<T-f yf-y>x»\ z\<r>t&>. rax*/!"? 
-#»g5fc«^x^^f-*««$ix^^tctj^T 
*>. $|JWI^-(=4I>*^X^ -yf-S^WiSiJWflBtL 
T^tl, WJ»fi#P. PL, N, NLCiS^fr^ 

yf-3g-=F 1 3 3CDj->/j-7mMtf*imx-'fo&, 
la. ¥##X-f >y^<0^ffl^$r«|^-tS (lEHEO 
(02O (a) ) 

*»^(c^(44, i*iiJJWtiii»w-»:fflllfi« 1 0 1 com 

mi. OTCO ( 1 a - 1-1 a- 8) COtii'OXh^. 
1 a - 1 : ^Jg|5K«[l]SSO-^fIIJfI« 1 0 1 <9#J»fg# 
N, NLSrH]g§±C00 VWCfiSo. 
1 a-2 : ©JPft^-PLS:, 0Vl/^W^AW*-7 
F 5 > J"*X ^ 1 0 8*<«jlT'§ 4 F-^;l- ( CT^.(4+ 5 
v) (cfSJTT&o 

1 a -4 : JN7PIMOSFET1 1 0*«SBB*9B 

la-5: 1 a-l^*5V>T*lJ8lfi-tNLS-OVK;P 
t»fetT*»<9, AM^-5h5^'X^ 1 2 0^4^' 
J^^f/PIMOSFETI 2 2*>^7-rSCA(C+^ 
BSI8l:MBjflLfcia (p|x(4*ljwsf*) fc, ©JWI-^-P^ 
OV1/^KK^^7NIMOSFET1 26*^jl 

x% h \sov ( mm+ 5 v ) (ciss-ts . 

1 a- 6 : K^^fTNIMOSFETl 2 6##$BK!B 
(C=5rS. 

1 a-7 : h^yxi 0 3 CO— -b^-? 
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-77°1 3 5KK7^7NiMOSFETl 26^[6]^ 

->X 1 2 7cH 12 7 d/vm*S#Wl!> . 

1 a-8 : h7>'Xl 0 3<7)#-<J^$S8MSg(;;> JSB 1 

1 2 7 efffl^IE, «7 1 2 7 f fitlSrft, fc LfcSlfcJjV 
2 P (ftlttffi) . 

[0027] 

mi ] V2p= V 1 XN2/N 1 

[0 0 283 ^ri;. Rictivvc. vni b^yxi 
0 3 0ffif 1 2 7c, 127 dlSJKj&^Slffi, N 1 
ti, h7yX103?)Slgf 127c, 12 7dP B E 3(&J; 
y'127a, 12 7 bffl) cOMt N2I1 1 

0 3tf>S8^1 2 7 e s 12 7 f IBKO^ftTfcS . 

[00 29] *tdf^tetJ»t6 , rtg|5K«0SS^- 

1 0 2 £>»fft±, JilTO ( 1 a - 9 - 1 a - 1 
8) cr>tt5*)X'$.,h. 

[00 30] 1 a - 9 : #~ifc«Sllf|litfMB«*V 2 
P Jp L , 5£*Ey it-y>f*-K129Wit 
-flffiVz29i:5ri!j± > y x-^-^-f 5f- F 1 2 8tf)«:fr 
|pjh*o./7lBiEVf28*Jpife1BE*i68iS (S2# 
SO . 

[00 3 1 ] 

[&2] V2p> Vz29 + Vf28 

[0032] 1 a - 1 0 : ^j— H 1 

2 9*>'z»>I«JSfc$r&. 

1 a- l i : ayfxt 1 3 l'vcDftfl; (Stffi-yi+ 

H 1 2 9ffJA>'IE) i: , i&m 1 3 2 
SH*x>f 1 3 3wy-hS*{;*iN-S^« 

-MM) jefSffiafi*. 

1 a - 1 2 : ^#:«sX>f -y^sSt"? 1 3 3 CO^'- b«EV 
GE*«y- -fI*E VGE (TH) iMl m3<7)& 

m . 1 3 336^KI4filB(=^&. 

[0033] 

[|£3 ] VGE33> VGE(TH) 

[0034] 1 a-1 3 : 1 33C0 

5V) (#J;tlf2. 
IC, WJ»fi#P £ 0 V l^KHSSTtS . 
1 a - 1 4 : K ? 4 7NIM O S F E T 1 2 6 gtiffiltf 

1 a- 1 5 : h^XXl 03O-&^£&£, ffi^l 2 
7 d|]«, tfr? 1 2 7 afflij^ti: Lfcifiie«##f&£ 

J?^f7'PlMOSFETl 1 Otyj*— M 1 It 
J;->TmjSKg^$ilTV^£#>. Jjg^l 2 7 a, 12 

lzWffli$ti&. 

[00 3 5] 

[&4] Vlrev== (VdslO + Vfll) x2 
[00 3 6] =Srfc, VdslOJi, J^>f7PlMOSFE 
Tl 1 0OKn.y7°U±s VflKS, f'-i^-Yl 1 1 



[0037] 1 a-l 6 : h^-Xl 0 3 

t^-rs^m^virevtioT, r<jc*#«t;t 

ffifl27f 88* IE, Sfl27e fifl£H fc LfaSmTJ 
V2 prev#'f££-f l>*\ f OKyHJSlE7it- 
y-f H 1 2 8 COV x ^-«E Vz28OTT"$) 0 s Z. 
iMfflEIIWiJgWE'y x^-^>f 1 2 8 1 J: oTiS 
BrS<i^««Rt:=3rS (»5#B&) . 
[0038] 

[j&5] V2prev= (VlrevXN2/N 1 ) <Vz28 
[0039] la-17 :^##^^f'vftf 13 3« 
y- MBffVGE33#, 3>f>t 1 3 1 , mX 1 3 2 , 
iJcktPi^EflcM 7fif 1 3 3<oy-hSMt=J:oT 

{=+^=5riBria<oiBi. *&m*4 y^mfi 3 3«oy-h 

«J±VGE33^\ #fflttHte«o<0£+#2r*E£«|£rL 

ant tns J: a t&5£$*rcu£ . 

la- 18 : 4 1 3 3*>y-MMEV 

GE33*^'- h L£ ^««JEVGE(TH)OT{CT*^ iH 
mfs #>o, h?yx l o 3<on7CIf SntKx^ 
^ WMS $ ftfc , *J»fi-f - P Sr 0 V 1^ Kfrfr e> K 
NTN1MOSFET126 6 ( M 

ilf+5V)|;fK«J«- la-6~la-18 

[0040] lb. *mwx4 -y ^<nmmw&zym-t 

h <£«Etf)iI8Kftte) Wm (H2<0 ( b ) ) 

, p^&«[i]^-&(liJii« 101 coW) 

fNi, tlTW (lb-l-lb-8) cofcfc 1 ) X'ht . 

l b - i : rtattW0»w-»:MlH« 1 0 1 OlMffli-t 

P, PLSrDHfil±«0 V^;Uw«o. 

1 b-2 : ©Jffllfi-f-NLSr, 0 VI^k&»£/<>f 9 

h^yx'X^ 1 20*^ilT'^SK;P 

V) tlftS-fS. 

1 b - 3 : A-f tf-y b 7>yX ^120 

lb-4: J^-jTPlMOSFETl 2 2*^iimi 

lb- 5: 1 b- 1 CfeV^Mffllt^PL&OV^ 
fcl»eLT*»fes AM^-^h^y^'X? 1 08t3j:yf 
J^^TPSMOSFETl 1 0*^7-rS<0(C+^ 

»*iBi3&«e3flLfea (Wiwijusa) sijiwft^-N* 

OVI/^MK^'frNSMOSFETl 14*^ii 

T# S ( »li.(f + 5 v ) izm&tl . 

1 b-6 : K^O-NIMOSFETI 1 4 tfSKftRJtt 

1 b-7 : 1 0 3(0—iX3g%mz, 

7 7KK^^7NlMOSFETl 14C»oT 
(127bKl27aM «SE**aEh.S . 
lb-8: h^yXl 03<V&-&miimmZ. Iff 



!( 8 ) 001-321452 (P2001-321452A) 



1 2 7 f M£IE, ffif 127 e«fl, b t^®«^V 
2n*«%4t& (OT. ft6#SS) . 
[004 1] 

[&6 ] V2n=V 1 XN2/N 1 

[0 04 2] Vlll YvVXl 0 3C0i&?l 2 

7 b, 1 2 7 a|8l(=]^*&tt£E % N Hi, h 7^10 
3«f 127a, 1 2 7bH (tJiVl 2 7c, 127 
dPal) CO^it N 212, h77Xl 0 3Sf 1 2 7e, 

1 2 7 f HW^BTC&S. 

[0043] ^t::, *»f^ttjtts , nmmm^-. 
<xmm® i o 2cr.mmz, ara (ib-9-ib-i 
8) ^ta^ox-hh. 

[0044] 1 b - 9 : &-<Xm*mim<?)imjl V2n 

^tSJnL, Sitfi/yx^-^'^^-K i 2 8«-yx-^- 

«£EVz28i:^mjE-yx^-^^-F 1 2 9<0HI^ri*j 
[004 5] 

[»7 3 V2n>Vz28+Vf29 

[0046] lb-10: femmv x^-^M H 1 

2 8#£jI*t«fC&&. 

1 b- 1 1 : ay-rytf-l 3 l^coftit (SflEE^x-t- 
H 1 2 9[»#j| ) t , ffitt 1 3 2 fcilLfc* 
#ft:X^ >yt*fl 3 3wy-h8ICjlttS?E« 
-MM) **?f*xh.4. 

1 b - 1 2 : ^NfflCM -/fff 1 3 3«y-MffiV 
1 b - 1 3 : ^zf ttX-f -y+m? 1 3 3 CD^- h*£EV 
V) [Z%^tz& (Mt\f2. 5nsHk) (C, fflWm^N 

£ovw<.MzmM~?&o 

1 b - 1 4 : K ? >f 7NSM O S F E T 1 14 A*36»t#C 

1 b - 1 5 : h 5 1 0 3 CO— Jg^ 1 2 
7 afflSrlE, SBHP 1 2 7 dfflj£j|fc L.fcifce*:Jj#f&£ 

-thtK %%t&nKW)W* 1 2 7 dtu*\ mmmn 

J^OTIMOSFET 1 2 2tyj b' 1 2 3lZ 

1 revti, aTcmsiZijk-f* o (CfPMStlS . 
[0047] 

[$C8] Vlrev== (Vds22+Vf23) X2 
[ 0 0 4 8] 3rfc, Vds22«i, J^^fTPlMOSFE 
T 1 2 2 CO Ho >y T«±, Vf23(i , ?M H 1 2 3 

[ 0 0 4 9 ] 1 b - 1 6 : h5VX 1 0 3— 

%*-r^>)i®*^virev(cj;-,T, r^^n^ss 

f 127 effJ^IE, m-12 7 f ffllSrfl fc Lfcgfc^V 
2 nrev#|&£-f & A\ *co p A^UijgtJEy x 

1 2 9co>yx^-l:EVz29WTT'* , 9 , H&fgiJ 
fH«WHIHHiS1KE7x^— ^^--K 1 2 9(^-5 1 



[0050] 

[j&9] V2nrev= ( V 1 revX N 2/N 1 ) <Vz29 
[00 5 1 ] 1 b-1 7 : ¥SMfcX>r -y^aHPl 3 3<Z> 

y- h«BEVGE33*>*, n yfyf 1 3 1 , fifit 1 3 2 , 

i o 3 co 3 r $ *i*:«six *>i-3?-i)<im zti& 

cot+^^iacoia, ¥SM*.M 7f*fl 33<oy- 
h«J±VGE33A\ iSBr«J||S:«0<7)t-ha'^«E*ttJ# 
L8Stt tih i o izfcfe £ tlX V . 
1 b-1 8 : ¥z*f*M.^ vf*? 1 3 3coy-MBEEV 
GE33#"L# Wi0VJiLW;:±#& i 0 tflif, b5> 

yx i o 3cr>ari,zmm^tit:mMx.^ti-^mm^ti 

tzmz . Sflflflt^ N £ 0 V K/kfr ^ K ? 4 7° N MM O 
SFET1 14tfm?$*l'"^l' (^Jt(i'+5V) \>Z 
WCfeth. im, 1 b-6~l b- 1 
[00 52] 2. $IJWf-^P, PL, N, NLCiW 

3»*x>f »/^cofW»3&q^rffifc:!5ro^«^<oijf^ (02 
CO (c ) ) 

^Kit^v^gcomiglff (^.y^Uti-m) ^, 
*-co^ScoS^ ($'J»H]S§co#-fePt^) (cioTSW 
ff-tP, PL, N, NLCJ;!,^^^ vf-cO$iJW 

coz»:ffl|fH« 1 0 2 co^c iot fffrti* . 
[00 53] KlTfc, #J»fi#P« PL, N, NLti 

S«gPl 4 2CtaWi^^^* s IS$ix^«It\ 4 
^coSWff #*<|ilB*o 0 v UK>Uz1$ibtz^cD®m 

[00 54 ] 2-0 : HKlx^Mf-^Ras 142C 

Vcapt^X^i. *m#x4 vi-m^i 33C0y- 

hWi$IJPfI-f-P, PL, N, NLtiotftcOlE 

( 2?£tt5i{fcffl«tfji 1 4 o m#n > m^tv^. 

[0055] 

[jgtl 0] VGE33<0 

[00 56 ] 2-1 : $IJWf#P, PL, N, NL*i 

0Vl^'v;H^*>S. 

2-2: KN7NSMOSFET1 1 4, >UX- 
yhyy'JX? I 08, JN7PSMOSFET11 
0, Kj'^rNlMOSFETl 26, t^tf—vYv 
yy'X^l 2 0, J^'fTPSMOSFET 1 2 2&%L 

2-3: b^yxi03 co-^^MKcmSl^m^r 

2-4: b5yxi03 COZ^^S ISMffi^^ LT 
v ^iBtB* L 0 v t ^ h . 

2-5: ^tt(Cfi!-5T, ^X^yflfl 3 3<0 
[0057] 
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mi 1 3 VGE33=0 

[00 58] 2 - 6 : 9Mx.*>\s*?-Wm® I 4 2fr 

1 4 2 wis. s^tt?i«fflffifii 1 4 o . mu 1 

3 2. satE'V*-*— ^-f^-Fl 2 9. ^lE7it 
-?"-f;t-K 1 2 8. h5^10 3WZ<X*S*(S 
fl27e 1 2 7 f ) . «Mx^;l/^'-Sm^ 

1 4 2 com®, 

2-7 : CKOHSifci-D-C. ¥3W|c;*4 -yirfp^l 3 3 
c^y- h x 5 >y ^iat{i£«E'y it-^ H 1 

2 8Wx y-i;E Vz28 k s*J±'y x y-y>f 5f- H 
WEfi^jLhtii (mi 2) . 

[0059] 

[*1 2] VGE33 = Vz28 + Vf29 

[00 6 0] 2-8: W*flcX>r 

1 3 3 coy- h«EEVGE33J4y- h L£ VMIIEVGE 
(TH) J:9;fc&V. (»1 3) . 

[00 6 1] 

mi 3] VGE33= (Vz28 + Vf29) >VGE (TH) 

[0 0 6 2] £->X, tmftXJ y^m=F133timm 

2 - 9 : «ax*/l^-*«a$ 1 4 2 *»^jaTfcKf 

cOIEffi. rt^lffiSi 14 1. vf-S^ 1 3 

3. «RX*/Mf-«Mi 1 4 2COj|ffi. 
2-10: .^l^-SSKB 1 4 2 £#«;3*lT^ 

fcx^/l^-jWgRjfcmfii 1 4 1 fci 
€Mx*;Mf-l»SBl 4 2<?mV8fcJ£Vcip&mfr? 

£0 

2-11: «Stx*/^-*SHW 1 4 2 cOWSWffVca 
p*\ WTiS 1 4 ffi* -nS^S . 
[00 6 3] 

mi 4] Vcap<Vz28+Vf29 

[0 0 64] 2-12 :£fE i yx+-^3r-b'l 2 

8«Oi«i:W, 

2-13: ^tt.X'f •yyjH'-l 3 3coy'-r-flEVGE 
33*>'y-r-L£lMB«EVGE (TH) SrT0D (ftl 
5 ) . *m*#x>f .y^-*T-l 3 3^iSBrtt»t=*S. 
[00 6 5] 

mi 5 ] VGE33<VGE (TH) 

[00 66] ±^CO*HJfefiO^©(C^S¥##:X-f -yf- 
*^*^fcrtS2fc*[I]|&H\ ***X-f .yfffl 3 



[0067] ( ^S0»«^J 1)03 C£K0K«J£ 

1 4 2co-^-co*ffi (IE®) t. mt<&m#x>t yf- 
^133 co-e^^co$ij»^ ( y- h ) k coisjk, 

**L<J4, ftftwMie^Wftc^-f y+m* 1 3 
3com-ffi^ (31/?^) k. S&rsg^ (xS7^)i 

% *mttht&aME3m& 1 4 8£*ti?timW?t 
S. *«^K1i, Si&cO^NWfcX-Y ■yf*P^KWK 

9. MD§ftl>ii5mE£#4^#^ >yf-*T(c^tc 
. =fc-?T. JtSHEcOx & flSSSHEn, 

x°h&* 

[0068] ( zmifflttm 2)H4 iz&mmmfc 

m2&ifrt. 04(c^-TJ;aic. «&x*/l^-#f»» 
14 2<7)-^'co«ffi (IDE) k. 4 

vf«fi 3 3cDmm^T (y-h) kcop B itc. »-« 
affl<ofne3f^tt««fflfitn: 1 4 0 b t . 

•y^^CO^Zffi^ (V-X) t. <)ca<o*»^ 

4 >y f-*^ 1 3 imvmFf- ( y- h ) k orate sgz 
samfflw3f^tt«fiiffljaa: 1 4 0 b zzn^timm, 

<o^mi»x>f -yys^cofw^ (y-h) 

tffl^k^r-5-CV^^. #S^tt?l«fflffiiicoiWE 

w 1 co^^b^-c . miftmmi±zttwiz j £& ; k 

•yy*^g^coWE^Jn»:L^ffik^D. *>oEP3d§ 

i k S S cOT'fc S . mtii , 3 k V COWERS k 
g8R*3at-t4k, #^ttmfflSttco 
fffiilkVtH^. =5rtJ, mco^coffi^iHl com 

k k R^-cft i> . iwe t , 0 1 commt m®?*> & . 

[0069] ±ascO«i. ■yy»^(C*6ii 
y-MA>f,if-7h7yyX^ ( I GBT : Insulate 
d Gate Bipolar Transistor) £fflV^#iJ£fM B JL7t 

^*X>f <yy*^{i, MOSFETJtfflUi 
R<, *coilI»ft»^J*iaTfc:i»B^-r5. SUkPMS 

[0 070 ] (K^-f TNMMO S FETcO^cOIUK 
fll(Rffi() MOSFET^K^^frNffiMOSFETCOJft 

NIMOSFET1 3 3a^»M -vffftU 
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[00 7 1 ] (J7^rPiMOSFETOt^«|l|K 
ftfK^lJ) MOSFEWJ^^TPlMOSFETOi 

PIMOSFET1 3 3b£¥#ftX--f k LT 

ffl v \ m-ffl? * s KP^f ** v - x , $ wffl 

S . fls^#tf)flWa±ll 1 WHIII k m 
Ell<0|lI»i:|3I«t*>S. 

[00 7 2] 

bomwm^T^mtbxj ? i-m^mm^miz-rtz 

mii*mfrA4 v com-®? komzMffi Lfcrt 

Htria«Mx^^df-#m^^-*o«ffi*^. mas 

t, SSt$^mMx^;^-*>'@»Wt^«cX^ -y 

( »J»HIRKO#-*P»tjf ) i. ot»^ -y f-j&t*J 
»TO&KJBK ! 3r-> x t , #«$^««X^df'-*ig 

& . ft®mm,mz x o jhw-s >r k a . 

[00 73] ff*lf 2fBIKO^#:X^ fcfflu 

u ms&h7>xco-'<xmiz^ *m*#x4 'vi-m^-zm 
m-thtzihmmmmz x o . mib n ? yx«-&fim 

xa», ^m^mnthtzibconj] * s muzsmim^ 
iz&m l . mm h ? yxn~<mmz\%ti&mfitfmf\ 

Ztlfz b # tzmi-thjBBM)J*mi+& X o izffifcZ 
tifcZbX\ b 5 yxiffitizmmmmztitzb # iz 

[00 74] H*«3lB«i<0^«cX>f 7fSf^iU 



«x*/^-*<#fi|§^«JBt:tjv^ t . MW^fc: 
J; -y^S^frWMftLTff 3 i k^T 

[007 5] lf^IB4IB«W^^X^ 7fff^ffl^ 

^ ftmmm mm xtiif, ±mco-mmmcommz x 

ft^iR^S^atflsx-f 'vj-mf-lzfcmt. Vxyxcr)- 

<xmmmmz tvfz t § izm& & mmmti izx^x*. 

■f 5 «J± 2r jSBf "t 4 £ k * 4 . 
[0076 ] l«*«5lB«J(7)^#*X>f y^S^Srffl^ 
fel*lS»SWSIlI»t:J:<Hf . MIB*»*^^ ■y^*^fcj; 
tmiEZacfflKHJSSrSRSffli ZbX\ SttEEPJnt 
St^SBtE* 1 , #SOX-f -yf-*^g#:iOWE^TOL 
fcffik&S. ifLtiO. iOW«E^)x*;^-=&p«3 

[0077] lf*Il6IBife^#ftX-f y^-fg^Srffl^ 

X>f >y^-*^a«ccOjfit£ES:Jl«t^ttk^S. itltJ: 
0 - ± Da«J±«x^^Jr-&^gPK«nrtg=5r^»C* 

®mnmx'$&, 

[0078] m&7aS&<&m#A4 ■yf-JR^Sffl^ 
fel*Ii5SWS[al»fc:«J:*Uf , «&Om!E¥#ttx4 -y^ 
^o^-STk. !S-SBTk^rat. ^nmo^* 
x-f vf-*^coWtt<7){i'^^#SrlijE-f-|>/i^c= r )«IEffl 

itmi*x>f v+m^izimiz-ftWLZit&zbtfX'Z. # 

[0079] mm8affl(r>¥mwx4 vi-mf-zm^ 
fzft^Mnmmzxtitf, mudXf^wx-wmn 

w&Fb<m\z* m-&mm<7)mm%£immmm 

mz^mfoxj y+mT^mmTbvmz. mz.m 

mmmmMztt~tmi±tf&®cDx-<( vfifgw 

*X^ -y ZM&ZbtfXZ, 
[0080] lt*iB9|Bie^#*X^ yf-*-?Srffl^ 

y^'x^ ( i gbt) «rflne¥awfcx-r -yf-*-?k lt 
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14, A-7-MOSFET(0iSax>f -v^yymWEZffi-t 
ft~?m? ( I GET) £ffiffllf-&. mKckO. fi*& 

[008 1 ] n&iR 1 OiBtt^^NHWc^'f <y £ffl 

^^fz^tmimnz xtm, k^^tnimo sfet 

JjnWMtfjEmX'foZ ZtX\ 7NIM O S F E 

[0082] 1 1 >y f-*7-*ffl 

SrirfB^NMfcX'f vffft LTfflw fflrtass-sH^** 

UPSft^J^y- NT'S) 0 , MIS«mx^^dr-S«gP^- 
*f)*fii^mffiTJ> S Z\tX\ J^-fTPIMOSFE 
T £ *mfaX -i •> f-3R^ fc L T ffiffl-f !>>!<!: *>T S h . 
[0083] li^'if 1 2fB3K«mm«te)f ISKti, If* 
JS 1 ~ 1 1 <0V ^ftTWciBttS^^ftX >f >y f-SR^ £ffl 

( j&# ) AutffjRx*/Wf- tti^j £ i =5: o *MRifc«B 

mz, imm^im^mm txitozt ct>%^%3l 

[0fficofS#>5r^] 
tzibcnm^MX'hh . 

[112 ] :*^tf>JB»fcffi6*N*f*;M •y**?*^ 

[03 ] *HJfe^®fc^| ) ^[HlSSffi^Jl WJrT 
&*:#>«>IeIMHT'&&. 

[04 ] 2|s||«^JBtffi6#Kia»«^J2SrittW- 



[as] *mMommzi&&K ? a /nsm osfet 

«0^<OH«MiJSWI*«W-43tft«>|II»HT** . 
[06] *H)!iO^«tC^S J^^frPIMOSFET 

<»^<mmmtewmhtt<mnmx*bh. 

101 ( h?y*<o) -<MaiH« 

102 ( f7vx«) -<jdWR* 

103 h7>X 

104, 115, 116, 131 nyfvt 

105,106,107,109 fiSi 
1 0 8, 1 20 /^;K-7h7yyX^ 

110, 122 J^'fTPiMOSFET 
114, 126 K^M TNIMOSFET 

111, 1 23, 1 4 3, 1 44 y4*—Y 
112,113,117,118 fiK 
119,121,124,125 fiSt 
127a, 127b, 127c, 127d 
*>*HF 

12 7e,127f -dZmm^Ti®? 
1 2 8,1 29 ^ffiVx-f-^-f 3f-H 
132 fiCt 

133. 133a, 133b ^#*X^7fff 

134 ;W-y^-&S8 

135 

140 3c£tt5I«fflfiSt 
1 4 1 rtgP*«fiK 

1 4 2 «Slx*/l^-#flfSP 
14 5 ft«Ell& 

146 twrnxm® 
1 4 7 ft&mmm& 

148 MiEfflfifel 

20 1 ¥iftX>f7f 

202 70n7n-fe7t 

203 ¥##X>f -y^KiftSP 

2 04 ftg&ftllfiJJi 
GND StfftiSHF 

nl, n, pl, p mms* <*<OA*l*F) 

vdd wm=r- 
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